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CM, s. ^^^-^^^ xH^cHi oigsjn sia. naiu. ^oisf ^^SEh ^ai^ ssoii i^ai^ aim^ o\o\ 

U, Ma^^^' gOII ^SOI ^ QiB^o] OlijX^M ^^sFIHI ^<i^Al^ Maf^^ A|M^ l,^H^Mi . A!^^ ^A^#e 

¥oi& 4^ 2^11, oia-i°h aim^ ^ oig^in aia, oi s sai sji^ £ie 

s oie aoixisi ci^ &i ^SAH^ m soixi A|2t x-i!CHao^ ^ s^a. 

ola^g^ ^aiu Ma^^::^' ^^oii ^x^^^ em ^^a^oi sj^miiii-s oi 

§e[ S£H2^9 a^a:ix^ sio. naHu, oisie □lA^l:^^s ss^ ai-ii. o^E^ ^§ ssoiiah^ 

S:?H^ajgS ^ 62-65957 ^Oilb, ^ Oi! :>11 b S0|X|°> 0|£i°J ^§ a^gt x^&aFb M£ 

B^Q^'^M i>b ^apf :^ixn£io] 2ia. oi ^ai^ ^ai 2 s Moioii 1^%^ >^xiS¥Ei gif s^s oiA-iit.^ iHe 
M bHxi^^ 5ieiai, n sx-ii ime oiAii:?hsoi ^sma. se ni^sssj nfg a-n ei&afoi, ^01 

^ajga S7-58361 3., g^H^ai^a ^64-40902 ^:>H^aiga :ii64-77001 ^Ollb. ^§ ^Ah 

2|£oj ^^g,hA|3lb ^ XilCHShOI ::'|IH£IOi SiQ. 3aHU 01 % moiSh^ 3§S0| ^ :H°I 0l:iLg^0l ^§ 

^^i,^^^ ^lsa^:>il uH^e oi^oixi^ ^^x^ioiot, ^ggoi ^x\m ^oia^^ 

2 e 01^^21 sL^Qj i!/£b eamcHM oiga^oi j^issq. 01 s^, oia4§^ stoi e°j gi^^^oiu ^gg 
x^2j 30! mm si^fif^^ s^a. se, 01 ^ssfe^ £i^e^oii che!- lh^oi ^o\d\ iih^oii, Maf:^^ e 
Ahoioii 01 ^s^se j}|?-i^>iLK ^ai g£i ^s:?ixH ^roii ^ga^oi oiga^^ s^:?^ ^^cm s x-ii^ 

oil AH g§ 4^:)^ eisa^oj, ^<i^^oii 2^CK 

g:?H^ajga S9-166702 s (1997. 6.24 ^n) oii^ aaioj ^ss. oias gsHaf-ii gai i/EE^ :?iis# 

geijoil SXIAI3II1, OICHAH i.^M^^M1 ^HfOll °l^^g it>b SHIOj ggS 4=^1^ 4^ Si^b 3i 

01 :HAi£joi 2^a. 3a4u oia-ii^ gas gxii §oii sxiam oioiAi as ssai^^ as s^oii ^ (oi:>ioii 

Alb BaiEE (crease) aHI M&1C>) S ^"-^Al^ ^011 gl-il Xil>iaH2 ai:?! ffl^Oll. HI^^OI Sj^^CK 01 

oiiAHb. gx-ti eoli sjoH s^oiiH^ eoi ^^^an?i raeoiL as°i ^^Ell:?^ m^m as&a. n 

a-iu m^oiib gx-ii eg oi§ohoi ^^EHM x-iioishb 51^ ojgcm ^^^ecK EE ^01 I1I3IS a^b 51 
B ^^f-mcH. oiie siioi^:?^ feX!°h SA^oiw siioi^:'^ aee ^►•^mb 5S oiais ^§ 

sicF. EE asoii ^^01 ^^^af:?i ss^oi ^sam [CH^oii. afs 3^ x-iai aai^ s 
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• 1 



B i 2|£oii Hi^sK)^ <i^&h^oi mmm mn s^^^s ^£iah:Hi 

01 ^>ie ^lai sa^ ^^toii sjgv ^:Qf^£j iii^g^^oi ^s^sm, siCHsq ¥3f^oi M 

0\m ^ 9X0^ 51g ^^26^^Ef. ^ ^^SS OlEHt^ Xl^Oi! :'I^S^O^ OI^OIS 510IDF. 

iQ^x^^ oi^oixii) SE ai>yioH2 ^4^21 ej m^cHi i.'-^a^oi, ^^5E01) °i^5^oi <i^gi^^oi 



2x^^ai§o^ ss^^oia (sshhs 2000 hh). 

£ 2 ^ ^Aioii 1 oiiAHHi e^<M:>i s^soia. 

£ 4 ^ ^ll|§oj oj;,^ atSE o|^^ ^goilAHSI :H^^£0|EK 

SE 5 b Sty ^AK)1I £j^h ^A^^^oj &^EH ^SOUAHH] :h^^£oick 

£ 6 ^ ^AlOll 1 Oj|A]2| SIB ^:Qfe2] HI^^M UE^yiEf. 

£ 7 g ^AiOII 1 0I1AH2] ^ ^gS Olgo^XI S^B ^§ SAl :H^^£0IEL 



6fb 51011 
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^ « 
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£ 10 ^ ^Aioit 2 ojiAi°i B i^s ssHi eoig^ 

1^01 CK 



3^ ^^^^1,^01 ^<M 



SE 11 



AlOll 2 OlIAHOj B ^^^^DIS^^ (bfiM 400 dH ) 0\Q, 



S2j sf^^^goi 2<M ^^i^oia 
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5E 13 B ^AlOil 4 OilAI^ ^ ^H^g S^^gOIS^^ (tJHS 400 bH ) 0\O. 5f^g>^i^0| ^<M «^itOia 

£ 14 ^ ^AIOII 5 OilAHSj 2<M^hx|oj D^^^OIQ. 

£ 15 ^ ^AIOII 6 OIIAHHJ ^ ^^S°J ^ IS S<y ^5fS3j 2|£ oj^^g UEItUP-. 

£ 16 ^ ^A^ mms\ ^^01 &^Al•so| oj^^ ^§gh3f:)ii :)nat£oia. 
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O A! 



AlOl! 6 OiiAiSJ &IA^ ^^CH ^hAfMHj {c=0*' ) M UEft*!a. 



£ 18 ^ ^Aidi 6 o\\M9\ mm ^A[ms\ 2jr^ B\^^ (0=90" ) m UEftaa 



19 



£ 20 g ^AIOII 7 011AH°| ^ mm 2t£ Sjg^g UEftlia 

£ 21 ^ ^AlOjl 7 °i ^A\m ^§ SAI §x|£| e^SOICI. 
£ 22 ^ ^AIOII 8 0IIA1 Xim^ SA| §xl^ S^SOia. 



5E 23 



Aidi 9 mM9\ am mms\ ^^^o\q 



£ 24 ^ ^Aioi! 9 oiiAjsj ^ mm sty s\^^m UEitya. 

£ 25 ^ blJUOjl 3 01iAH°l mm ^^CH &^AhM^ (c=0** ) m UEIbHCf. 

£ 26 ^ d|]I101l 3 OIlAHSj &|Ah ^^CH ^U^M^j ^^£ {c=90'' ) ^ UEft+iO 

£ 27 ^ ^AIOII 11 OIIAH^ mm^ £^£01 C|. 



^ ^^goj ai qigg bi)§^ ge^. mms\ hsoii qioh ^^s^^^ehsj sa^^^o^ 
01 60 % oi&^oiffl. £ s^oi ^soij ^A^o^^ g^&oii o|oH 6iioi^:'f a^n^, ^m^^oii 9\m sd¥Bfsoi a^cK 
mm £ 4 Oil uEj-mfe m, mms ^mm^ mD^tmm uehh^ m 

^^^oi-a. £ B mmm ^^h^^m^ o\mo[^ s^u ^§ sai sxtoii oiga^^ aig^^^ jw^ m 

oig^^ cmoiife. 2S<y dH^^miHi^ so % oi^^om, a^^^^^af^ii^ 87 % oi&^oia. oi:?ioiiah 

m^^^ ^mmS JIS K7105 01IAH S2J^ 51£^, ^Xil^&S^^sj (CIE) :?^ f^Sah §y (A) g ^eoil CHSH ^^£^ 

^A^AI?^^ [IHOI), £1^^011 £^ ¥3}S£^AH SgSm S^CF. 
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£ 4 oiiAH. 10 B mm^m 

180'* < R < ISC'* 2j g^lOIIAH . I 



mm sdiiii- oi¥^ e (° ) :of n a<ys uae^^^ ssa ^^oiiah 21 

3di:Q ^<:!!¥:ilfMOI sJ^ei SS ^tid ^Hfe Tmin (%). H [[H2j ojA^^^ e min ), 
^asm Tmax (%). II W9\ EJAhais e max ) S t[ 3^011, 0^ ^ 9 < 60 , SE - 



emin<emax 1! 3^ ; 



9 min > e max g S 



Cf. 



ei^^aoiot^ eia. ^A^sa ^<yoiii, ^ ^^souah^ ^^oii ^hs oigsi-oi 

oil JIS 28701 OIIAH Y xlg 4^^5PI ¥1 Y AIS^S ^Ei:?F S^'':^ia 3^^, S^^3|-SIA|(^) Xi\^2\ ^ 

A| S^xl S:?^ S^xl (^^gg '"LCD 5100j ) Oil 2JoH §°JSCK . 



^ ^•'SOIIAH ^^51-^ ^A^ ^^£Oil £joH olIOI^S::'^ P^Qf^ >i°, EiA^^^SJ ^fifOll (TFdf S^Shfe is^^oi 

j[ ^mmD\ [iH^oii m^m D[E\3\t: o^uaf. mm lh^qj ^^oii :iieja^oi ^i:!!^ m^^m m 

^^0\9i m^\0\\ £joH B^ol ollOI^ EE^ SSeoi ^OlSf^ <i^§hx-|| , ^ S4^jt||£^^ 9\m, ^Ol S210ilAH 9 
min > e max ^ (Hi S^^OIS MSs^H Sid-. 



^ dHif ^ai sAi i^xioiiAH^ Aio^2| :)H<M ^MHS ^^ai Ahes^Qi. ^ ^^s^i bHi>^ m 

XH §01IAH^ Al^^ ;tll0i5^o^ 0|g^^ tOlOJI^ SPI 4^*^^ : 



mm >i 



9 min < 9 max ^ : 
[>^=|Ai labl 

Tmax/Tmin > 2 



9 min > 9 max ^ 3 



I lab] 



{Tmaxx cos(0 min)}/{Tmlnx cos(9 max)} > 2 



01 s^iM si^ah^ bHif sse sai sxioii AhgoHs ©a 



s£ e dHS,^ ^ea, R=o'' sj ^xie tiHgr {2<ii) ^^m^^ ^ s^oii^ oi mm mm ssoii ^^^lom. se 
ynt^^^soii m^m s^lhoiiah ^^d\ la iia ■ ei^^ah^ ^loii ^^&°hci-, 

^ ^^S£J bHE^ ^MOilAH, mm 400 - 1500 nm 0||Aj2| ^S^HIMS. SCN£ £1 II SS^ ^^^^^ 

&ss>ii §:?^a^>lL^. ^§e^>iu ^a ^^^^^ck cod^Ai. oiis sssdicne oige.^ s^zieuhohah m 4^ ^jl 
^ d^£f sr>i« s£i ^s¥:d^s°) nhggA^a ^g^^s^ aa. hbih oi uHif smb oi3ig ^aa^^ mD\ 
±^ iimx[9i ^g^oi 'iim.B[D\ cch^oii s^ahshi s^m ¥2^^. <i^§^^£ ^^^^^ ^^oia. 

Olia §^ ^AlOll 1 OIIAH. e bH5^ SIS ¥IlfSM ^ga^SLHU. £ 3 oil U£fL4j^ 
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tit-£F ^01 ^SILFS- 500 nm. 1500 nm 0\\M9\ m^mD^tmS 30.3 %, 78.2 % OIH . T150I/T500 = 2.58 OlSiCK 

e mm mm^ e^s soo nm ^ 1500 nm Oil Hi oH ^sasiM [EH^ mm^ mm ^^mm tsoo (%). 

T1500 (%) 9.,^ §!■ b|•i^■^o^:Hl^ SPl 4-^^^ : 



0.9 < T1500/T500 < 10 
SE 5 % < 1500 (%) < 83 % 

:?t ui^2i e^e UEfum 2^0^ 5i0! ^^^.^x^i 2^0. ojie mm ^o\\ zi^!^^ mmm 

01 ^12] Di^xhi^h ^^^^^ s^. sia mD^m^ m^m^^ n\^x\2\ m^ ^^q\\ 

5101 910, ^OlOIIAH T150(/T500 ^ 1500 S Uj^ SJ ^g^J B:?I , ^£4^EH , ^£ B^i 

^Si T1500/T500 01 30 B S¥01i^, ^^^<i^§hOI S^OhSlO-. SE T500 (%) D[ 3 % MQF §^011^. ¥S^OI 

mm, ^ ^^9\ mm mmm sai sxisi aio^^^ mm^.^ mo\ oigsh^ m^ow^, ^^^d-^^oi ch 5£ 
^nf^e :yioim^ =^oiiAH. B^^^^m:Hife 

0.9 < T1500/T500 < 8 

5E 5 % < T500 (%) < 80 % 

om, CH 

0.9 < T1500/T500 < 7 

EE 7 % ^ 1500 (%) < 80 % 

01 D. 

SE & g/diAH mOWM OlgSh^ T1500 ^ T500 £j )6t Ef X| All 01 Al-^ AXil ^^^£^1 (^^MS fU-3500j ) OlIAH. 

e ^'SoiiAH oigoi-^ n^x^^, soig so - 300 'ce] 301 bn-ir^s^m, b^ir^si-iJiife so 

- 250 "c oicf. ^ai sois 50 'c oia^oiiAH^ mm ^m^^ m^^oi ^^d\ 9Jiii, 300 'c m ^9. 

S ^^^01 9JiQ. 
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oid-ie.^ m^\±^ ii^x[m^, owm md\3[^ii\o\^. MdiofB^aioi^. MdiDiiEfB^aioiM. MdiohB^^UM^. 
MaiDii^DjiEiB^aioi^, g£|o^BgalolM, §dioiiieyEiiBiiHgaioiM, saion^eouHgeiioi^, gdioiis^, Mains 

m^, Mdl^El^. MaiSsfbiy, Mdlbl^^^e, MdlOimiS^^, M£.|0|DIH. MaiOmi^. MdlOilEllS^I^. 

Matsafs. ME.iouii^^Ms^>^. ^^if^^ii nmut eg m ^ aia. o\^im n^xh^j ggi^^xii ^ 

bi^g^ lii^xph b^i^^a^D. ui^s^ n^x^^^ ^<:ii ^ejoiiAH ^h^avs ^5^x1 n^x^oi 

cN. oi^s £^ ^<ii!eoji ^i-ssfa a^^ixi a^°s, m^m xiicHof:?i b^i.^ 

01 gOilAH. ZHSa^^ U^^. ¥SS. gs:] ^OIlAi MS.|3^ML!I0|M:'^ ^61 d^l^^ma. 

Mdi^^suioissi ^^^xhiro^^. 0.5 - 20 Ma tJi-^^si-^iife 0.8 - 10 e^oia. ^xhgr 

01 0.5 Ei- oiBioiiAH^ LH^a §011 2^11, mB: ^xi-tToi 20 e^scf E S¥Oii^ ^^5^^ 

m ^mm ^ si^ 910. o\d\o\\m ^x^^^oi^.^. mm^\ ms^^xi Mx^gra ssm 

, GPC (m ii-iQioiioi<:^ BSD^^BSHni) soil 9\m Mai^Eieii ^^91 ^se ^xi-gr^s mo. s£ Mai^hMUioiss 
AH^ gxisj o\mm ^ ai^u. otiM bi^mi^ a m ^^^^s o\mm tn^mi^ a oii ob ^mo\ ^mm 
& Md!3^suioi^£ ^lai ois^^ 4^ o[a. ^m9.^^, mm di^(4-5iH^Aiitiiy )chi&, 1,1-01:^^(4-6! 

E^^miy )AIMS^<i^, 9.9-bl:i^(4-6IE^A|Iil|y )S¥S^. 1J-bl >^(4-aiH^A|jiiiy )-3,3.5-MdlCHI^AIMStii<ih, 2.2- 
b|^(4-5lH^A|-3-[}l!^IIliy )^S5h, 2.2-b|>:i(4-ai^^A|igiy )-2-filiy0j|&. 2.2-blA(4-ai^^A|IIliy )-1.1.1.3,3.3-tl!Af 

MSSHS^^ bi^(4-aiH^Aiitiiy )ciiiiiycHi^, bi>::(4-aiH^A|]iiiy u\^{4'B\^mMm'd)^^ mm m ^ 9i 
a. o\^m qb ^m^, m^\B\Mii\Q\^2\ m 20 m% oiaK tJF^^^a^ini^ 10 m % oiahs irises ^ 

SE Mdi3^sLiioiM2j a^M Mdl3^aL^lol^£l ^m, owm m^^, geHSg n^^m^i ^sh. oiib ei 

-ci^Aiciiiiiy-2.2-Hseh 5^MUlo|^:>^ ^ai b^^5Sia^:>^l ois^ck 

dHS 1000 m oi^^ojiAH ^mm 4^ 9x0, mB\ mm mmo\ mm2i s^oii^. ct^s^ ^ 

e HSOl! aoH 4=^0IB. 5E ^^SOil BSOIIAH ^ ^M\o[?\\ ^mo[J\ 9\m, ^AlOjl 1 

OilAH^j ^A[m SXf^Dl^o^ &S Oils £ 1 9\ AfSM OlgohO^ ^SthCK £ 1 OflAH, 

as ^^01 ^soia. oi^ omiEh a-^°i &j ^esi m^oii d^jw^ ^tia^oi ^mai-ii s^a. 

s^^^s^ mm, ^^ff^s ^'21 mo\^ ^soiu ^^^^§oi 5h&£iB 910, dvw^ &j b:*!^ 

□1^^ 0.005 - )0 m 2\ ^^GID. 

^ ^ bHs= mm^ LH¥S. hsoii sist.^ lhohah s^^s^eh ^oia^s ^^i^ahs 

a 11. 13). 0\^]m LHOII^ Dlrli^i- >1S| e^oh:HI ^<i^£ICH SeiQ. 01 01:^:°^ 

B Ui^Oil ^Ojgh DIAlltl- &J ^SOI a^U SE^ Cj-^ EXHE^CK OIM^ SyOI t^^o[D\ mrnOW mii^mOl 9JiO\ 
M 0\mD\\ MOIfe 310ia ^^SCL 0|g QIAjli^ g,^^. ^ Q|:i:eh ^01 CH^^ 0.05 - AO m 2\ g^OI 

B, B gSHJ (^<M) oil >|oj 4.^0^ ^^5^22 ?10t^ 5!S 4- SiCK 

^ ^^«oj bi ^as bfiif geg, aA^ ^i^on oj^a^oi s A^e^^oi ^sf§[Q^^ Di'mm i^^^a. oid-i 

§} ^01^01 ^^01 ^^^a^ m21B, ^M\m 2^ & 4- giXI°.K fe^:'l^^ B LH^OJI SOIfe a4^°i OI>d|Sh 

^soi :'ioiahB ^s^a. oi^ ^^i^oii gim nimm a^s\ ^soii ^sh ^:?i^^s ^afa^^ 
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e ^^goj bi ijigs uH^t m^o| Qv^iHIM^, 1 m OWM 400 §££J 3101 tdf^^^6H2. SCf d^^^^'o^»l^ 5 m 

0\\M 200 oia, 

^ ^ i^^^ bHi,^ mms, mm lh^oii oiAiit^ o^^sj mD[±^ n^x^^ oi¥chxi^ 

3im ^^c^. oig oisioii^ e ^^shj ^cHy mufs uehh^ s 6^&^soii ^mm qb ±Ji\ 

^, e ^'soi! n^i^^ ol¥o^xl^ ass n mmsi seoii ^^goii choh ^m^^ mo\ ^ 

^ 2<i^ dHM^ mm ^^ti^'ow wt^^, ^'ElOw sj^a^oi <i^^^^oi ^sfs^^ y ah 

mz[M, mm ^<bJ^M HISS ^ ^'•g BHi>^ aeg. ^''E'^iai-^ >i3j ^^if^^ 2<:iis mo\ mm sschi 
a. 

oiii:Hi ^ei a^, £ 10. 12 oil uE^td bf£f ^^oi. six^z}^ ^ois^^ ^hi^t^ 4^ 2^a. chsh 4^31 «^ 

D[ 4=^ g^^^ S^^ ± 20 £ Oimoia. SE S2| ^01 ia) ^ 5 m 01^^21 ^ 

(b) 01 0.01 - 15 /im oi go| ^Oi:^^ 1 - 200 mm oi ^ ^oi (a) im) 9} ^ (b) (//m) o] y] (/b) 1.5 oi^^oi 

5101 ^^^^ bh^^^iahp-. ££th u^m^mow^, msj ^^e^ s^xf:'^ ± io £ oim, ^o\d[ b m ol^^ a^j ^oi 0.05 

^ 12 a°J iilOi:?!- 2 - 150 nm, ^0| (a) im) £F ^ (b) (/^) °] b| (;/b) 2.0 OI^^OID. 

B HHS ^sa, g^s. ^ ^s°i ssoii ^^o\\ □oH §01 mm ^^M^9.^m, 401 ae 

uivoi! u\mm ^ =?^m ^t: ^o\q. 01 mm ss. <MS£MCf ^^sai ^a <m§£oiii, s 
^e°j Sdisoi (Tg) oio^oiiAH lyoHsiD. WE ssoii mik mm lh^chi oiaiie.^ q^^ji &i 
3 HD\, 4^, ^iH bie eol bH#. ^£ ^011 ^oH ^^^a. cadUH. Die ^mm 

s ^'soii m^m. mj[±^ oi^cHxife aem. oiig mmo\\ sxisi^ >ixi^ m mm ^'o[ 

AH mmm ^mm ^ gioi ^^oi 3<iii.^H^Mi. mm ui^oii ai^yie^ □4^21 &i ^sm ^:'i:hi oh^i. 

^CHy 4^^E' 4^ 2>ICK 

261 ^SOIIAH, ^i^oi Al^^B g-^Se [IH. yCHAH^E] UltJOl ^QiU:?! Al^^^t^CK SE Si^il 

M i^i^st-a ae u{^m &i ^soi ^^oii^ nh&^^a. mD[±^ iimx[^ oi^chxi^ mmm uib ei 

mm mmm ^mm ^ sia. o\D\mM uib qis^. 3<ii s^j ^^^^is a. ^ti ^'^mm b am 

100 X (A-B)/A (%) ^ UEILH^ mO . 2<i]01IAH S^OII^ ^^m^ mm UIB eiMOl 

£1^ 3101 b^i^^ai-LK Sd!3fSLil0|E£| UIB 35 - 60 % ^ SOI U^^^^Sm. 

n^x^^ sa^i-auioiMS oiga^oi Aii^ mm mm^, mm i.s - 3.0 
s°i bHE^ mmm ^msi xn^m 4^ s^a. ^ai. s^hi gym (e min < e max) m x-iisa^^ s^oii^. 

mm 2.3 - 3.0 3<^lla^^ 3101 bhi^^am. se SAh^^a gcHs^ ^^m^ mm (e min > e max) 
m MS:B[^ s^oiife, 2d dHe 1.8 - 2.3 9.^ 2dai-fe 5101 d^ir^iafa. a&h 2<i!e] sx-ii 2ds§ e 
^^011 ^01 bHSoi 3101 bhi.^^ahCK s£ mm ^dgsoiiAHsj sd b^ir^o^>^l^ ig oiaf. m 

a bf^^^miHIb Tg-50 CO - Tg 2J S?|0|CL 
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oils MS 4.4'-C!5|E^AIPIIIiyM^5h(b|^It||^A) Sr^Si^^ m^Sg ^ 91^ S&I3FSUI0IM (Sdl-4.4'-CI^A|CI 

a^s ssg^a. 01 CD), oiash m^i^fmuioim^ oi^chxi^ ^aisoig s£ tq' (t;) ^ m ot oi 

tiHl>^ ^tl^^ D CO Ig'-SO < O < Tq'. UF^^^5|-:HI^ Tg'-30 < D < Tg' Olffl. Hia eiSOl 35 % 01^^ 60 

% 0\B[D\ ^2°^ e<i!6h^ 3101 ti^^^^SFO. dl'ICHIAH Tg' ^ gDH (01 Wll 2.^01 E ) M E^^H.^ 

mm2\ ^aisois ^toin. 1^.01 ^m^oii i,^^sf^ goH^^oii hioH ^^-(gDHi.^ gi'FOii cadh xisf) thCK ee ^ 
m mow ^^D\ s<MS£ s^oiiAH ^xn ^iei ^D[mm s^oiise ^01 s^^ii^soiiAH s<M5fe x 

01 dh^^^a^a. mm ^^[m^ s^i^s s?ichiah iix]\d\ s:^FMm oigtv s^oi!^ &^HA| omi t.^ 

01 dh^^om. 01 s^oii^, oidith ^e.ecHi^ A^gt.^ goHM b^^^^'s^iHi^ 15 7)m 1^^51-11 aio)£ ea. 
nain s^ii mm ms\ gaHi>^^ 3 m^^% o\m^ 3101 dh^^^iara. 1 m^^% n\°}o\ dt-^^^ai-a. 

^51. Md|9FSLilOIMo| S^. ^SI-il^^OilAH Olgth gDH^AI Dil^^M^eiOIH 2] Oil OjlM MS P^^ii^OI df^^^i 

6f:>ji oig@a. 

SE e OI mm mm^ oi^^^e ^^q. ^^^^^^ ^::)F^^ h^xf^ oj^ojxi^ m 

mm 3ie n s<m «m^o^ ^^^^e oi^^x-ipi- sin. oi^^^e UEfyia. aii^ioiiAH 

^'^M d 2J i^oi An- d (dl Ei QlOj ) UEFtdCK ^ ^'S^ ^MOllAHfe bHi>^^^SO| 2^^3F ^xlghCf. 

^ iimx[m o\m^ s^oii^, ^^^^nf ^xit^a. mo.^ e^^ An- d hd\^ rn^ow cLi-dF a^a^ 

^^^^ ^ gixiai. 50 nm oi^^oi a^^^'oi-a. ^ ^'shi uHif ^moi oi^^^e ^j^^o^ oigo^ 

s, ojis MS STN (^n-j tMn\m) s.^o\\Mm ^^a^^^f Aiot^^*- ^ms 2^ sbia- x-ii^si-^ 3i£ 

met, 01 s^. xi^^^g^ffoj ^sfe ± 10 oiuiei 201 dh^^o^c}. ^ &i ^t: mm mms, 
Mai^^amoie^ oi^oixi^ mmm oigai-oi ^tdB[o\ ^^o\\^ oi^^^m UEim^ An- d d\ mm 

590 nm OilAH'^Sfilg IHj 200 nm 0|^^0|0i£ ^Q-. An- d m 200 nm 01^^^^ g-^^AM OIIS MS SAj Sx|°J 

^M^^AHs A\mm 4^ sip. 

soil □6H ^^xF^oii dHxioh^ 3101 dh^^a^a. oi:?ioiiAi ^iis hai mx\^. mm ss ^ei^ oh^^^ b 
^ QW^^^ ^eoiiAH <;fiiij£j^ ^g^r^^F, oiia ms ^?i^^ umi-^, ^^^^ lhof^, ^^^^^ b^^^o 

2^ oNg SHOilAH <!fl^£i^ HHM Si.^A|^AH Olgt.^ HAI^^xIM M ^ 9X^U , mm Oldl th§£i^ 5!^ OFUCf 

^ ^''S^ UH^^ ^'•£^01^ <M-gi^^oi ^oiun. Ais^oi ^cHy ^^ir^ ^§ ^^e^^^ 
^ m^m Aio^^^e ^ai^ 3101 ::>FfeaFa. oiE^m mm mm&: m s oigoH£ mai'F sixi 

□h, ojgoHS SCK ^§ SAI Sxl^l AlO^^i- :)H<id 0|g%^ la ^ 4-^^^ lla ^ S 

5lCH°j Sty ^liFM (Tmax (%)) g 20 % OI^^S 5101 dF^^^a^CL 

a^&e oigti- SAI §-xioiiAi^. ^ mm mm^ ^§s^q ^^xf^oii 91^^ an. a^esas 

0ilAH£ LH^Oil dHxloH£ SQF. B, ^ ^^§S| dHgf ^MOIIAI OI^^^OI ^XHam 5E Lil^Oil ^^^a^^ 

s^. 01 gt^ oi^^^oi g£j ^x-iPh s^oii^ e^esj a^-^nf 01 dH^^ mms\ si^^^ ee^ xi 

^^m s>^s^Mi Of ^«is Ei^^ 4^ 9x0. g^6i-:Hi £1^011 mo\m oils MS e^sss^ ^§ hai 

§rxis 5^^^ahSM ra. mm mm^i oi^^aoii sioh g°j ^np^ g^oiis h^&^hj bb^ ee^ S4^^ 
01 dH^^ mm°\ B^^^ SE^ xi^^^M ni^^ ^ sia. asenj si^oii oigg elh. oi^^^sj eih 

:)[ ^xiP^ £1X1 a^^ S¥oii^. ^^011 nfBh ^Sat ^^^a^^ 5ioi :'^^a^cK. se ^ dHi,^ §h 

SOIdfS o«§ SAI Sx|2j AIO^^^ :fWMm SiXIS. 2 SM OlgSHAH AH^2J Stiii^S 5^II1A|9|5^ ^xix^a ¥AiaF 

n oigoHS sp. EE o\^^^ mm wms oi^^^m VAiahoi oiy^ xnai mm sa. 



9 



SE sAi gxie Aio^^^ :H<y mm^i m^^. ^gsh^ hai sxioii g>^cH 4^ sm. ^ ami 
mm^, ^ a^olM ai^i^oiiahhj # {^^^ mm^^ oigs^s ^§ ^^1^21 m^m 4= 2^12. aio^^^sj Dwtiow mn^ 

aioia. ^61 ei!^ AIM o|Q|| ^xl&o^Mi D^9i ^stA131X| ^^SAH AIMHi 3 A^ ^^gOIIAH ^ 

^Xlt^^ 4= 2iCI^ ^§ SAI SxlHI SAIM?JS m^^M3\^ 3101 :)h^5|-CK 

e ^^SHi bHi.^ se. es as ^§ss ^saf^ :^i&oiiah ^yi^is^ m m oi&^ai^ ^i^ai^^ah oig 

m ^ 9Jia. ^ ^^9\ uHif uhi^ mm/m^ mm/^^^x[ mm2\ ^i^ai^^ oigsh^ 3101 b^^^^a^a. 
oii;>ii oiMS ^mMB^A-i HAi sxiM oi§§^ 3^, y^A^^^ 5^:^ioiiAH th, oils ME S^^I-ilB 

^s[Ai3iAH ^s^Ai^ife 5101 b^§^^5^a. ss^x-iim^ :»iisbfA^^^§ 2i;tii6^:)i ?|oh oi^i uhs as:n^ sieoi 
§h Dmw: o\mm^ ^01 dh^^^sFa. 

s dHS ^ai SAisxi e^] s^rsxi ^ih^ oies 4^ ^ct. o\\m m^, ^oichi ^§ s 

Al ^x\£\ ^ dhOlM A|>ig01|AH£J ^ <:ih g> & o M AH S| :i|E| ^hA^g oijg SA| &X|OilAH, ^21 &]-A^Q,^M ^SH.^ ^ 

3 bHE ^^CH^) Oil ^^ISIM IIH . 3 23 (^^X^^) Oil ^x!5^^ 

^jo^h^^^^ ^e^S OIgS 4^ oiCL 01 3^011^ ae, SIA^SF^S^ &.^Ah6h^ 3iM 0|g^^ 4^ 9iO, 

:?i ois spoilt ^^^L^o^AH^ ^^t.^ >ie3 ^^2J 3i^o^Lia^ oiiM mbiioi^ ^^qj oigaf^ 3i£ 

6fa. MBiioi^ &^2i ^^eie o|g°^ s^oii^. ^61 ^uh^^£2i xiE^^g x[^mn ^^la^^ 201 j^^mo. 

01 ^^^A^^^^ ^A[m SAIS^xl°i ^Uf, ^^A^S OIgg ^ 2iCK OIM g£0ilAHfe ^ bHf>^ 

ase ^ oiga^3 siQf. 3ai3 sesj ^^b, oiie ^1 (i^s^) m^m 4^x1011 

asf diinafoi e ^^§21 mm mmm o\mm s^oii^ <i^^^a^fe ^^mm mo]S[^ 3101 i^f^api [lh^oii. oiim 

oiat[ ^^o^^ oils :tiB\2id\:^, ^^^oi^. ^, a. ^ oie°i i^^s^ m 4^ 21a. e^^^^i ^]f>ii^ 
10 - 10000 A m^'^mo, 5E oi£Ht[ bHE^ mmm ^4= s oiea^oi 0131011 &^A^°|m ^ssh^ ea. 



MaiOl^ ^^2i ^^°^2| ^^^^30^^. OtlM MS Oia^Sj ¥ :)H2j M 4^ SiO. ahu^ 4i^^aF^ Maioi^ 

^^°i ^^aahof ^ soil n m^^m siak mbhoi^ ^^oi b s ?ioii r^n-iEigoiu e^^^ m^.^ 

^^g|s ^^Ai^a. ::'iEi, e^ahiHi mbiioi^ ^^2\ ^mm ^^^s^oi ^mi)^ ^ mm mo\q\\ ^ m^m 
4-xi mm mow mmm sizj msiioi^ ^^^i s ?ioii :^E-iEi^oiu m^*^ m^.^ m^^m ^gAi3i^ 



^ ^'S2j bHgf ^eoii m^^ oi^oiiife efA^□le ^xiei- mm^. o\\m jw=?\^a[^ &}ai- 

s^oii oigm^ ^ oia. 01 mms mm^ mm^^m (=s^ ^m) o\\ >i2i sisai->ii mm s 

soil 4=^oi'S^^01l SA^^<MOi 9171, EE HWm WE ^^^^EH ^§ SA^H^ EiA^S<y ^^mn^ >I21 g^ 

i.^af:>ii ^a[^c[^ ^oi ^hA^^xH^i oig^^ 3ioic:K oi s^, bHi^ mms olga^^ 51E 
ma. 



£ e ^^s£i mms, qb gs^AH ^^^nfgoi ^a^^^^oii qjoh a^a^ oigmo^, oiig ^iwm ^ 
aie ^sth n^x^ AiM2f si^Aiijo^Mi, bHSf goH sxiPi- oii^ ^^tf^^^Ei im^ aoi 
xiei. 2|£oiiAH ttH^ g aoixi ai?iis x^lo^o^^ Ai:)iix-i!Oi ^e^^Ai oie^^ 4^ 910. ai:jiix-iioi m 
m9.^ o\mm cmoii^, 4^%^^ la 4^^^^ iia oiiah ssia^ ma s^^mm (imax (%)) § 20 % oi^^^^ a^^ 31 
01 b^i^^6^a. 



SE§.K & mm mm^ o^ai :?ni 3101 :'f^mcL oiim oisnti dHi>^ as°j m± 

latmm ^o\b\^ 2^a\ ^i^^ 2^A[m §^011 4-^a^ sa^s^i ^^ehi^^ e^^^oi o^ue.^ oig^^^ei s^, 01 bHi>^ ^ 

^IWB ^dlE^ H^Xh^ OI^OIXI^ EE^ A|M£F g S|a| o ^Mi . ^LH011AH£i XHSOIE^^ ^^SOll 
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ttH A|gS2^^01IAH°j eAhS£i Se^^g^^SS a ). ^A^^Bi S^^^i>^3f SAH^SI ^Ah^^ffoi 0I¥^ ^^S 3 ( 
dma. EE £ 5 OilAI 20 ^ A|g gg, ^m. 21 ^ ¥^ 22 ^ , ¥m. 23 g ^'AFS, 24 ^ 

e ^^S2J bHS ^QOll CCFah SXI°| oh^3^ xHai. ^^A^^^XI xjdi. XHEI MM EE^ ^^^011 oH£ 

E£m ^ dHi? !T0 ^^o^ CHSSj^ £jm<i^sfg^ OI¥CHXI^ ¥S ^§6^01 S^^^ 0|gt^ 4- 

£ ^ ^^sa bHS ^eg, ¥g saicH^ oi^cHxi^ mm ee^ ai^s^ ^ihAi3^AH o\mm ^ sack oiyg^ n^xh 

oils MEl^l-SmOlM, MdlOil^^EiiaiHl^aiOt^. sai^^^EimiHiraiOl^. SaiOll^giiUH^^aiOi^ 

M£|Otl>:iEl|s ^ g^lOii^OjlEia^aiOlM OFBg 3^1 Sai CH . MdlOlll^, Mdl^^^gy. Mdli^EJ^i, MdlSsfbiy. M 

aioiiEiis^s, M^i^'-^aioiM. ^^\o\M\m^m^^:^ mm m 4- s^a. o\^^m mm ee^ aimsi ^jwi^ 

0.01 - 5 mm D[ u\^^3[Q, 

^ m^9i mm mms gjA^ ^^^m £iaH ssj <i^&h^oi ^sfs^^ ^^^ai^ixi s^ioiiah. oiim ^ 

<!ii goi^oiu :'H^^m:?i 9\m mD[m. m^ibi g°i #nia a^^sm sicxs sa. oia-inh ^:?t-xiiM^. 

oils B.^^,' mm^, 3\\mn msi ^Jimow, ofb^^iu ^ai^. ^oj u\^x[. m^im m 4^ s^ck 

^ ^'soii [Lfs^^ ^::'Frii^ n^xh^ oi¥CHxi^ mmm ^d&^^Mi, gJA^§^ ^oi ^lytm m SAf ^^£oii sish 
ZL <i^&hAi3i^ ^e. ^ s xiicH msa^ 4^ aicK oieHt^ 2d ^^m^^ bHSscn sin. 
^^011 mmm ?johah 3 ^^ii^zie ^m^i di^^9.^}ki ^^M3\^ 2^a\ ^^^m ^ifai^ 4^ ©la 

^ mm mms m^9\ i-hqi mu\m 01^5^01 m^m 4^ 2^12. ia<i^^£ ^^o^^ 3 o|oj^ o^^ b 

a. 



^^ahfe ^AiojioiiAH zi s:?Ffe ^01 4-sm^a. 

(1) ollOIZE. S&<^fj ^:0fM2| ^§ 

ollOI^E £! Sg^M ¥:Ql-g^, gST?^ JIS K7105 rg^l-^i^Hl g^k^ Alg^^Sj Oil ^mO\ ^m^^ ¥ 

(2) SIS ¥5fe2j ^AF £1^^ a! sty s<Moj ojA^oii ^ti- sai-s <M-g^ 



n 



owM jis Z8701 oiiAH Y y aii^^se ^a:?^ ^^"-^is ss^^i-eiiAK^) m^s\ 

§ SAi sxi ^:>h sji (^^ms tlco 5100j ) e oigmsp-. ^mj\s\ dw=?2,^s ^ 3.5" , 

S 4^^aAhOj|AH 4 mm oj ^oiQK 25 "C ^ ShaCK SIS S^!^ EiAf ^§011AH2| 

^ ss ^Ahoii o|t^ mM^ t]^^ ^^ehsj ^sojiahsi jw^^m £ 4, £ 5 oii UEiyia. 

SIS ¥:Qf§ ^'AK^^ sjE^ ^soiiAH^ R=o " . e =0** mw^ m^bs ¥:ofM 100 %^ o^n. ^ sis 

AhOil mA\^ ^^^^ &^EH°1 ^gOllAH^ ^SS Mx\m ^^EHOIIAH. a =0** . 0 =0** °l ^^EHS 100 % ^ ^Sah^CK" 

£ 4 oiiAH 10 ^ s-^. 11 a ^mj\. ^m. 12 ^ SAf sis 13 ^ ^mm ue}^q. 

S& £ 5 OIIAH ^m. 20 B ^§ ^M, 21 ^ ^m. 22 23 B El Ah SIS , ¥^ 24 #Ah 

(3) ^^QH &[AhS°) ElAh^^ 

^^CH ^^AhM^ S^^^AH ^HM 0lg6Hl St^Oil JIS Z8701 OIIAH Y ^ 

m Y Ai^^£ ^E-j:?h ss^3^e!Ai(^) m^^j ^§ hai &xi s:?h §xi (^^ms aco siooj ) s 

OieShOi S:?h5|-aCK ^mJ\^ ::'H^^'-^ 3.5*' , ^^^j ^^^AFOHAH 4 mm oj gjom. ^ 

:?H^^£S £ 16 CHI UEfthCK £ 16 OIIAH 70 ^ ^§ ^M, 71 s mm, 72 ^ ¥ 
m. 73 B ^Js\ ^mm^, ^m. 74 ^ 75 ^ EiAhsis ^<yoia. e :'ie ^^oii ^^^hei 

E^¥Dls/>:^Ell2iai^°J 2 OlgShOI EiAh^^ a=-30*' , a.Uh^^ b^SO** ^ EDI. &.UheM 100 % ^ ^§ 

61-aCf. 0I6K 01 S^^^M ^\m^±i ^Moiam ^^Clf. 

(4) ^§ SAI gxlOilAHSI AlOt^^Hj S:?^ 

HAI Sx|OilAH£| AlO^^^e, SxISAH, S^Zii ^H. HS^ Sg:*! i.^Oil JIS Z8701 OIIAH Y ^ 

0\ Y A|iJ-£ ^EjPh ^^^:?il» iy-^ ^S^^hSlAK^) Hl^£i o^i § SAI S^xl Bx\ (^^MS aCD 5100 

J ) m oigsFoi s:'fahsa. uh^^^^ 3.5- , ^^M^a^ 4^^^a^oiiah 4 mm gjom. 

i^H^'^se £ 9 di UEhtiia. £ 9 oiiAi ¥m 51 ^ sai i^xi, 52 ^ 53 g ^§ 

ggioia. 25 'c ^ m^a. 

SE ^AIOI! 1 Oil AH SOCIETY FOR INFORMATION DISPLAY INTERNATIONAL SYMPOSIUM DIGEST OF TECHNICAL PAPEF/VOLUME 
XXIV. p561 564 (1993) Oil J\J}\^ ^^^m ^'H^ mO\ 8 SA|« m m. ^lAL mxm^ , ^Xh ^Mdf 

m:^\m£.^)M ^ (0=180" ), o[ (0=0** ). ^ (C=-90" ). ^ (0=90" ). ^^S^OilAiH] Aiei^Oi mS AIO^^^ ^ 

(5) ^Ahi sxh^Digoii 2\m mmB^s\ ^B^m 

mm ^xiis^ goiiAH m^^^i m^Bin, twqd^ 3 nm oj g^^Eiu ^mm shaa. sxh^oi 

(^)6i(ih^;ti AHioiAh^A xii^oj ^A^g sxi-^ais (^^MS ""s-gooj ) e oism^a. 3.0 kv ^ 

(6) ^x^z.^^ SQisoii mm ss^ 

SS^ AilOISeiAIIISIIK^) M^9\ ^QIS (^^gg rsFASOOj ) m OlgSfOl SSOilAH gj£j°j 20 

(7) ^aiaois ^§ 

mm2\ ^El^iOlg TA oj^M¥2jM XH5H(^) HI^HI A| X^ l^^Sx! (^^Mg ^qsc 2920j ) iy H oH^ ^SM 

^¥E-] ^shau. ^disoig DSC x^^o^l ^^.i^ois^^ah ^mD\ ueiu^ ^eoiiAH^j sioi sAme ^ai 
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(8) ^§ 

mms\ CHM siy ^^ifiM i^^^ (^)5icajgtiAHio!A^^A xii^ g^^n^e (^^^ ^u-3500j ) 

(9) mm oi^^^oj ^§ 

0|g.^^B ^SH^S (590 nm 01tAH°| An- d (An d ; ^^.¥^1) ^ S:?^5^^a. ^ggxl^b 

•"MisGj ) ^ a^aa. 



^^e3lSLllO|M (^^Mg ^C1400j ). 4^^^ MX|-i»^ g^^S^ ^XhiTOI GPC dl 9\m m^\^E\^ ^X[^£.^ 

22000. 74000 # A^g) ^ oi^oixi^ ^ 15 cm, 75 m oicN. s 1 Oil UEfUj^ m^M ¥S oi^t^ii mmm 

^mB\^Q. SE 01 ^ai^iOIS 159 'C OlSiC^. 

01 mmm £ 2 °1 S^^^^ UEfUl^ AHI^ 30 cm, 30 cm oj i;^^ Ail^ ^tl^Xl^ R 1 9i 

^MS[o\ ^ dHS mm (i) s ^^^a^au. be £ 2 oiu-i 1 - 4 ^ u^s. ^m. 5 ^ 

oidiahoi (1) °i h 1 oii uEfyia. s 400 - 1500 nm T^msi ^m-^ £ s 011 

UEitya. EE £ 4 °j mmnowM mmm r. e Hjg^m £ 6 011 uay^. ee e oiiah^ 

R=0. 90 ' ^ CH e e 2^^^^ UEILHU. t.^ ^ R=-90 " . 180 " ^ tffl 9 M 2^^^^ UQLHSia. £ £ 6 

OilAH^ R= 0'' . 90 ^ .-90 . 180 ' 0\\M°\ §S R 9i^^m £0j| UEfLHSU?! M^OII R=-90 ° . 

180 ^ (Dl 9 ^ 2^^^^ £jOi SIXief. 4-^^^ la ^ Ma OIIAH^ 0|M m9\ 2^9\ E^o^ ^S^a^OI 

naah^ 51^^ t[CK £ 6 °j neHH g. 9 ). m^ mi}^m (%). r=± 90 " oiiah^j 
nh^yg R=o. 180 " mA-\9\ ^D^o\Q. oia^g ee 15. 19, 24 oiiahs s^ahCK 

wm ssoii 4^^0112. ee ^%^o\\ ^i^hm x\m B^m ^Ai-g sx^^dis^^ a^^a^aa. £ 1 ^ #s 
mm 2000 bHei ^^om. l4I¥oii niAHe-^ ^ ?soi ci^^ ^xHa^^ ^eish^cL 

EE ^x^zi^ ^Diss oigaK)^ 01 mm s^oiiAi£j shisi 20 m a^^^s ^^sai-acHU, aoi 1 oi^^ ^ 0.01 

-3 m. 1 - 500 nm, goj ^oi£^ ^2) tii:i|- 1.5 0t^^£i #01 SOIH. EE mS ^Oj^^S^J 

± 10 oiLHscf. 01 #21 ^oi^^gg 2d ^^i^a >i2i ^mam s^ia. 

£ 01 mm (1) LH¥2| °^¥J}il g^E^0ilAH2| >i°| ei^¥M HHM 400 bH°J ^^^^Ql^o^ ^^^a^SCK Xl^^^o] 
^011 □oH >I2J g^t^^^ ^Olth, i^S:'^ ^^Di^jo^ l^^I wmO\\ 2='mO\\ M0|^ Ol^th 2.'S0\ Q4^ 

EE 01 mm (1) 21 LH^Aiss aahaci. 1000 aizi 90 -c 2j msAisa-. 1000 aiz.^ eo 'c 90 % (^^ch^ee) 2) 
LH^^ Aisg 2121 tga^s^cii, mm2\ mm m^B >i2i ^sfa^xi d^9Jta. 

mmmJWMM (xidi-:?hoi:)iA^ xiis mJ[no\ i84) s 3 mm Maioii^ai^ofBgaioi^si einCH (so^Aiiou 

^) nii M309) s 1-011 ^Ai-2-H^&e oil Bm^ m^m suia^aa. oi^iM 401 ^e2i gt^oii EEsaK>i s^e.^ 
^. m±m^j\o[Q\\M x[2Ji^m SAi-ai-oj ^01 mm saoi! 4 21 i^gth^^e ^^ai^ck 
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Oil gxHmn'si^ mm m^m^^is^ >i°i m^ow ^m^^ si:?! ra^oii, ss^ei # ^oiu i^oi 

^^^^^ ^smu 5!oi ofU£K Lji^Hi «j sxH:?f m^m ^m^^^ ^gam 

^[^mo\ ^^i^i (1) m Qmi^ ^oi ^§ sai sxioii ^xii^ s^^sfoi ax-i ^ dmiM ^^^^^ 

Al&^ei ygaiT^K^) l]\^9\ ki^g PC (^^MS r-pc-9801NyEj ) Oil 0|g£|ll ^ E.fO|M A|>i^i]g OlgoF^O. 

^§ ^ ^ 8.1 °i ITO ^ M£|0|D|H:'h 90 hj|fi^^£l mm Olgol-Sa. SH§g Oil^BA^ 

X-ii^oj oHg (Ahgg rs8iij ) m 0.5 ^^^t.^ OijSBA^ m^9\ (^^MS '"ZLI2293J ) § OlgohOl 90 

ii\n[^ MS m^^afacf. hai^^oi ito °j i x i cnf oisia. se 5e 7 oii uEiyi bf£F ^^oi. 

6f£l^(^) l]\^9\ mm mm i^^m^ rLLC2-9218Sj ) B S^^JtllS OlgShO^ ^^^011 mom. ^y^ab ^ BhOI 

M A|>^^2J ?|0j| ^xli^o^Mi, ki^dl afOlM HH°i M?l>^^ UIDf^' ^SHAj STxIM HI ^{-s^^Cf . £ 7 OilAH 

^^.30 s ^ e.foiM. 31 a ^ a^om^ e^^M. ¥^ 32 ^ ^ dhoi^^ mm mm ¥2^^. ^m. 33 ^ ^ ^\ 
oiM^ ^m. 34 ^ ^ dfoi^'^ai ^ai:iie ^^oii S2.ioioih hhe^^'-^i ai^^^g, 35 ^ &^xf^ 

°j ^di:iiE.K 36 ^ &^xf^°j ^^]D\m ^^o\\ m^B Mdioioi^ bHif^'-°j ^^m, 37 b ^m'ximsi mm 
mm, ¥^ 38 e ^^xf^ei ^hf^ ^^ifoia. 

ndin ^^z^i ^^i^F^i-^o^ ^^:?i mm9^ Aio^^^e ^^\b[91U. ( c=-90 ). ( c=9o " ). 5l-g^i.^ ( c=- 

0 ^ ), ( c=180 ° ) OlIAH 212,^ 20 . 30 . 10 ^ . 10 " ^ A|0^^^ i^H 910^ "^^JtQ. 

omow. ^n\o\\M\ nmm mm {^) m ^ s m s^^^^ uehh^ ms^ ^o\, mm mm ^oii s^^xiis oiga^oi mx\ 
8[o\ m^mow se £ 8 oiiah. ^m. ao ^ ^ amiM. ¥m 4i ^ ^ ahoiM^°i mmB, ¥m a2 ^ ^ 

ahoiM^°i mm ^m-^, ¥^ 43 ^ ^ afoi^^sj ^m. 44 ^ ^ d^oi^^si ^di::'i& ^^oii m 

dtoioiH tJH&^^5j d-is «Mr. ¥m 45 ^ ^^w^sj sai:}|5h. 46 ^ ^^xh^2j ^apie^^oii m^m MaiomtH 
uHE^^^^j angj^^i^, ¥m 47 s ^^x[^9\ mm mm, ¥s 48 ^ ^^xf^^j mm ^n^t^^m, ¥^ 49 ^ ^ 
mm (1), ¥m 50 ^ e mm (1) 5:1 2<:ii^yt^oia. ^ ^^^x^^2l n^iJim ^o\\^ mm m%/^^m/^ 
2] mm (1) oidf^ ^^°! ^Moi ssj-gg mm mo^xi 9x0. 

01 ^SM Olgmoi ^0!H| ^ZJf^^So^ S:?h6hSQ1L!. SF^^lf (c=-90 ). ^^^1.^ (c=90 ^ ), (c=0 ° ). ^^^^IT 
(c=180 ) OIIAH 30 , 30 " . 20 , 20 °l A|0|:^^ S^iS 2^CI^ SS ^^^.^C^F. ^. 4^^l (1) S 

5£ £ 7, 8 °l ^^£011 SA|£|0| 91^ Q^ ^n\9^ ^^^^^ £ 9 °1 ^S^^^^IOII :?|XHaai 



ggXIl^^go^ M£l?fSUIO|M (Ma|-4.4'-CI^A|CIIHiy-2,2-H^e5fMUI0|M, ^X|■^^ ^^^^^ ^X|-i>t^ GPC 

Oil £J§h MBI^iEl^ l^<i^^X[-i.^o^ 14000, 45000) ^ Ol^CHXt^ ^ 23 cm, 75 m 0\11, R 1 Oil UEItH ^ 

i^^^ ¥s u\^^ mmm ^mn^^o. s oi mm9\ ^di^ois 154 -c ^qk 

01 ¥S OIS<M ^Mg OlgSfOI. ^AlOil 1 OlIAH Olgt.^ S<:ii:?IM 01^5^01 S 1 oil L\E}\S ^ti 5ei£^ A-ii^ 2 

& oj^s ^Ajsm =5iti (2) m ^^maa. 

oig:>ii 6hoi ^mm mm (2) °j m^m s. 1 oii UEiya. 

01 mm (2) Oil CHSH, ^Aioii 1 3f e^m^ii h^oii 4^^0111. se ^^i.to^ stsa^^ii x[b bbow chsh ^Afg 
^Aioii 1 nf e^sf>ii ^x^^^^ ^oi^^^ oi mm s^oiiahsj ^sihi 20 m A[^^m ms^ ^^s £ 10 011 uEfuisiP. 
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^01 20 01^^, ^01 gg^^OIIA-l ^^^^ 0.7 m, 0.6 0.6 ^0\D[ g^^^OilAH ^^i-^^ 19 nm Olffl. EE 

EE 01 mm (2) Hj LH¥»^ HHe 400 bH2j mui^m o\mmo\ ^mm^^o. n ^^m t 11 011 uayia. xi^^ 

£ 01 (2) 2J LJ^AIgg ^AlOjl 1 a gS5h:H! Sl-S^GiL Alg^£ >tS| ^^011 giSiCK 

£ 01 mm (2) 2j gi Haoii. ^aioii i a& g^m:Hi 4 si ssm^^a s^am m^m ^sa^a^c-ii, y\9\ 

01 mm (2) M ¥3)11 2 rnm o| Ahoj| gs^^ilM S6H ^S^AI^IO. 01 ^dlS gsH Sxifi S^. S 

^AlOjl 1 e^aF:>l! ol-OI ^ 15 cm. Q\^M 7b m ^ OI^CHXl^ H 1 m UEft" i^^^ ¥S Ol^^ii 

m^p. SE 01 mms\ ^aisoig 119 'c aa. 



01 Di2<M ofgmoi ^Aioji 1 Oil AH 01 2<m:)|s 
oiaisfoi mm O) si m^^m s 1 oit UEfya. 



oi§ahoi s 1 oil uayi 2^21^^ aii^ 



01 mm (3) Oil CHoHAH, ^AIOI! 1 Hf ^^of^ll SSOil 4-^0111, S 2^ ^^g^^ S^SfTjl Xh^ B^Oll QjoH ^Af 

^Aldl 1 1^ ^mtm ^Xh2i^ ^Dl^o^ 01 mm H^OilAH°j 20 m K\'^m £ 12 Oil UEfLHSia. 

£S°i if^^^iroj c^<M ^^iroicK £ 12 ^¥£-1 moi % n a^sn. 3 g £ 12 ^ >ih] e^^^eoii soi^ as 

^01 12 m 0\^, ^01 gg^¥0|lAi 5 A m, ^ ^0\D\ gg^¥OilAH 50 nm , 40 nm , 80 nm 0| 

CH. EE ms\ ^0|^»-ifOI >1H| 2<M ^^i^011 4^^0l2iQl-. EE 01 mm S^oj ^^QiSOil QioHAH£, ^^^^ SOI ^XHthD 

£ 0! mm (3) °j LH¥S bHS.400 bHs! gs,^ goige oigahoi ^&ai-^a. xi^^^ei ^<!ii^oii >i^ ^^^^ 

^ ^Oiy DlAilt^ ^►•s^^ °^g0l 5^^£12iCK 

EE 01 (3) 21 m^Aige ^Aioii 1 5f e^afiHi ahs^PL Aig^£ j\s\ m^m sisiCK 

EE 01 mm (3) saoii. ^aioii 1 3f ^^ah:Hi a m s\ ^^m^m ^^mn ^01 s^^^ m^m ^saf^^Qii. >i2j 

01 mm (3) M 4 mm o| oi-Bg& &^oii ssniis mm 01 ^ais ssh sxim as. s<y 

^^E^o^^Ej [m 1^ SOIXI S^XIE.^ ^^ITH^ ^^EEM UR-i:?FS ^'■£011 mz\ ^SoHX^ Sxl 

D\ g S0|:>1I 201 ^£i£l2iCK 

^AIOII 1 1^ e^aflHI ^ 15 cm. QI^JHI 75 m OjH, S 1 Oil UEftli i^^^ Dl^^!!] mmm 4-^af^CK 

EE 01 ^MHj ^£120|g 119 "C acf. 
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e ^Aism (4) e ^^sh^a, 

oiaisKM mm (4) °j m^m e 1 oii uEi-yia. 

01 (4) oil QjoHAH. ^AlOII 1 I2f e^5^:H! S^Oil 4^^0112, EE ^^i" ^^9.^ X\m CHSH ^A^ 

^AIOI! 1 e^oFIHl ^X^ei-^ ^DIS^^ 01 H^OIIAIBJ ^9\9\ 20 A^^^e a°l ^OI£f 

bP^ 1.5 014^01 mOj :?H ^XHShU 2^11. SE ^Ol^^tf^ m^D\ ± 10 OlUi^a. 5E 01 

Hi ^^CH^Oll QioHAHS ^^Sh mO| BUmSlO . 

5E 01 (4) 21 LH^S mm 400 dHHl gOISm OlgShOI ^^^ol-SCK 3 £ 13 Oil UEFyiCK £2 

21 if^^^i^oi g^^i^oicf. xi^^^ej 2<iii^oii xhi 4=^ ^^ifH^ ^oiy o|Ail^^ ^^"-^ s-goi a4=^ 



SE 01 mm (4) 21 u^Aigm ^aioii 1 a g^a^:Hi sha^ai. Aig^£ >!2i ^^oii siaa. 

EE 01 mm (4) 21 s^oii, ^aioii 1 e^m:>ii 4 21 ^^2\^m ^=1 ^sm^^ai. >i2i 

01 mm (4) ^XI^(^) Xil^ b^^^m PC (^^MS ^FMV-SySNl/Yj ) Oll ^4=@ STN (4^IH M^^^^ lilOl-^) SH21 

0H§ sAi sxioiL mm9\ <^timm if^2i gya^o^ o\o\ i^^mm mm as 4^011 ^ § ^^^ai^ck 
^, :2^^x^^2j ^f-oii^ ?i4^xh ^i/§s^e/as^M/gs[g/^e (4) ^^£ife ^SEF^ mmo\ § 

S5H ¥^^£101 2ife 3CH 01 Sx|21 IfSM ^e^o^ 34^m^Q1L|, afS S^^i>^2J AIO^^^B §s} 

:>i2i e^a^^ou. -^^a^^^goiiAH ^ii^ais! s ^x^jhsoi s^oi ^Qj^a^ 5101 ^ejsisia. 

^^1,^^01 aa^ 5ie se ss^^^eiAK^) x-ii^ ^§ sai. ^^xi s:?^ §rxi (^^ms ""lcdsioo 

J ) M oige^oj mm (4) 21 §^si>^£ (y) m ^sa^acHu. &^:^| (4) 01 □i^.^sv^oi ^^^m 100 % ^\ ^ 
s^. 93 % ^o. 

EE 401 mm (4) M e^^^e ^^^21 ^^.^1.^0^ o\o\ ^^k\f\ s^oii^, '&^6h^^tr2i aio^^^s 331- >i2i ^^s^ 

axiE^. a^^^SfOllAH^ S SXPHSOl S^OI ^CHSa^ 3101 ^ei£12iCK EE £2^3F@iA|( 

^) X-il^ °il§ SAI g:?^ Sxl (4^MS '"LCDSIOOj ) Oil 01 mm (4) e OISS^OI SSSir^EE (Y) ^ ^^^^1.^21 ^ 

"^mm ^ss^^QHu. 4^:?i ^moi diss^q ^^oj ^^^^ 100 % §^ s^, 97 % ^a. 

m a. ^^d^^^ (2) 014^21 OlS^^S S¥. ^^OlIAH 90 ° (5f^ ^^^^ 45 ) 21 21011 CHoH, 

120 " 0!^^ 60 014^) OiaCK 

£ TAG (M£iohA-ii^^s^£^) mm ^h\^j\^m mmm mm (4) ^^oii mm ^^^ai^chu, 

x\ mmlm^mm^ mmll^^ml^ ^^321 mm (4)/gs^g/TAc ge/sfA^^^iisos ^^A^^^xls ^sef^ 

as ^MOI ga^eM gSHAH ¥S^£iOi £10i S^a. 

EE &^A^^^IlS2l m^B olo^2^ aoi ismacK sgi*^:'HAixii {x\\^\d\o\d\k\ iw^ ^:»^^oi i84) b 3 m^o\ 

^ M£I011^&1IMO|-B^a!0|^?tl Sk:CH (£0hZ);dl0l(^) M309) S. §X1IS 1-0)1 ^A|-2-HS& S Oil goHt^ g^M ^ 

dia^acL oi2g 401 (4) 21 ^^ssoii ££SH2 zj^th ^, i:?! shoii AH x^2i<ye SAhmol mm 

ssoii 4 /mi oj gg^o^g Q^goii oigs^oi m^9\^ ^ahoi^ ito {mmm 2.0. 

Wl 240A)/Sia (SMS 1..46. 240A)/IT0 ( <^l^£F2I s^^'. mmm 2.0. S/OAVSiO^ (S^S 1.46, ^^^^1 

910A) Ol^OiXI^ ag^^g §^SFO:j &|Ah^^II§g I-1I5R5FSCK 
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5£ 01 mm (4) m^m s^oii n\M\^ Q.mm ±9\ x^^\mm m^AifiQ, oi ^mm. ^^mm ifs^ 
m^^m^^ am, ^^mm mm xnais mm ^mx[m^^ mo\ ^^m: ^§ sai sxioii ^s^shacHU. m^2\ s 

^oi a^^a. MdlD^l^MH^&(}lll^^A^olE o^BaellOl^ (£omAiioi:?h:?h^A^ i^ms ""o^^M:^ m-350j ) 
100 ^^i^:iHAini i-oiH^AiAie^^^miy^i^ (x\u[j\o\d\a^ his. ^^ms ''^ijf^cm i84j ) 7 eif^, 

^x^§ 4.5 £1 ^Bi^ Diijx^ (SAltl^ ^ai^At HIS, -yes r^sa i45j ) 0.1 m^^^. )-mmA\-2'R^^m 
200 e^^^M ^ii^ahoj m^m rnmow m ^uti eo 'c 1 ^ eisah^a. o\o\k\ 120 m/cm- laoj- 



gsx-im^e^s saioiiii^UHgaioi^s oi^chii^ ^ so cm. oi^m 90 om, s 1 011 uEftH ¥S 

□ l^<!il ^Me'4-^ahSa. £E 01 MBIOII^^UH^BIIOI^ ^XI-iT^ 20000 Q\9^Q . 01 

^ 20 mm, ^0! 80 mm ^ ^^dfUjAH £ 14 ^ S^£01l UEftd mO\ E^^S ^OilAH ffi^Hj Wmm USaHI, E.^ 

^ mm e^'^^ s i oii d\iw^ s^i^^ aii^ e^^iie ^Aia^sa. £ u oiiah ^m. eo g 

^ H^I^ 61 e Q\m ^. 62 ^ ^, 63 ^ ^ Oie^^E^m UEi-yiQF. 

o\^Di\ a^oi ^ (5) °i ss[ m^m s i oii u&yicL 

01 mm (5) oil cHo}]. ^Ajoii i ji^ mm s^oii 4^^0111. 5e ^<:ii i^i-i^o^ s|H5^>il x[b b^oii choH ^a^§ 

^Aioii 1 m^o^^w ^xhzf^ ^oi^o^ 01 mm seoiiAHsj gjo|£i 20 m A\^m ^sah^a. ^ofsf 
1.5 oi^^oi ao] ^4- n ^mbih 9x11, se s°i ^oi^^t^sj ± 10 oilhoi goi m^ck se 01 

ssHi .ahcHsoji □5HAH£ mmm mo\ ^jwmct^ ^eiah^a. 

SE 0! (5) ^ LH¥* mm 400 bH°l ^-s.^ gOl^g Olga^OI 2^Saf^DK X|^^^£J ^iil^Olj Ji9\ 

^ ^<ys oNiEh s^^^ g.^goi 

5£ 01 (5) °i m^Aigs ^aioii 1 3^ §sah:>ii aha^pi, Aig^s ^^oii s^f^ sisiCK 

EE 01 (5) S\ SeOli. ^AlOjj 1 Jlf g^a^:HI 4 //m oj ss^ois g ^ Shll ^Oj ^sai-^^Qi. 



^AIOII 1 mmo\D\\ ^ 23 cm. QI^^I 75 Am OiH. S 1 oil UEItH Dl^ti! 4^^a|-SCK 
EE 01 mms^ ^ai20IS 119 'C SDK 

01 oi2<M ^sg oiga^oi ^Aioji 1 oiiAH oi^m ^tdD\m oieai-oi s 1 oii uE^yi s^i^^ xii^ 
e ^Aimn (6) m ^mm'Sia. 

oiaimoi ^mm mm (s) °i m^m s 1 oil uayicK se ^aioii 1 e^m:Hi £ 4 £j ssr^iiojiAH ^§eh 

SIB S<y ¥3fg2j R, e 2|Ea§ £ 15 oil UBtHQK 

01 mm (6) oil cHoH ^Aioii 1 a s^af:Hi mm ssoii ^^om, se 2<m ^^tfoii s|t!a^:>^l zi-g esoii am ^ah s 

1^^013^^ &^'a^^M IIH DiAllt^ a^9\ &i i^^feChb 2M ^eio^^CL 

^Aioii 1 m e^a^Tii ^dis^s 01 mm ssoiiahsj gjHisj 20 ^ ai-^^m ^SoFscl 3 ^t-^^^Ei ^f- 

^^i^oii mo\ ^sssia. ^01 15 ^01 ^^b. e^^¥oiiAH ^t-^t 9 u^, 9 m. 10 
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^0\D\ e^^^OilAH ^^^^ 50 nm, 50 nm , 70 nm Oi 01 , EE ^01^^1,^01 >|o| ^i-^^Oll 4^^ ^^§,^£1 BOI S^CK 

EE 01 mmm mm 400 bH°j ^oigM oigmoi s^gmsa. xi^^^ei 2^^011 4^^ ^^i,^^^ ^cny □[ 
AHi§[ ^^^^ i.^soi a^aaa. 

s ot mm (6) 21 ui^Ai^s ^Aioji 1 mmB[D\\ s^^^qi. ai^^s lis^ m^m Wi^a. 

EE oi mm (6) £1 £^ ^oii s^^^g AnjEiso^ ^#ani. =^6h^ mm (mm (e/^Eneiai 

^mM) m xn^'m^ct. £ 16 °j ^mm ^^ch ^^a^m^ ^m^^ oi^^m £ 17. 18 oii ue} 

Mdi^^auioiM ^ {mm (6) ^) ^^^ei ^Aha^^a. ^ ^^s^i (6) si ^^%^m c=o. 

180 ^ sFaCK £ 17. 18 OilAH mm 0 ' ^ SK)j ^M^' a M MHI UEIUH, S}Ah^^ b ' 

m UE^UISIC:!. S 17 OIIAI^ S^I^I^ SfMCHXI^ a^A^ ^MOil 4^5101 bhAh 

:af2j jR^Qi c=o. 180 21 g^E^a ^aej s^, £ is oiiah^ ui^oi c=± 90 21 g^gji} siyt[ s^2i ^§^:i2^ 

OID. £ 17, 18 ^^EH 4^ tihSf ^^01. lyCH &fA^gO| ^A^^^l,^ (c** ) Oil 2)eH 3:>]1 a^Q^ ^^2iCK 

£ 17. 18 Oil AH ^ c-0 . 90 2| ^^01l°f I^lXHs^S^ai. ^^^^ c=0 ' 2^ c=180 . c=90 2f c=-90 ^ 

£ 01 H^A^S HAI ^^X\D[ Oim^H 2*1^ A^H D[^M^\D[0\M Xil^2J «Qi ^^£i (^^MS ^X^^W-:^ 

pi-6oooj ) 2j 01^ mm^.^ o\mmo\, ^uioiiah m^mm ^sai^^ah ^^^a^sa. s<y em? (sF^2j §e) 



6 OlIAH 0|g§[ ¥S 01^^ ^MM ^AIOII 1 OilAH 0|g§l Olg5l-01 S 1 Oil UEIHl aII^ 

e^^g ^AiaFoi (7) m ^me^^o. 

oidis^oi ^mm mm (?) 21 g*^ s 1 011 uEfyiiif. se ^Aioji 1 5f e^5^:Hi a^oi £ 4 21 ^^^:>iioiiah m 
sty ^D^m r. 0 2i^^e £ 19 oit Lj-Efyia. 

i E^ 5 21 ihsi-^^ia oigaK)i. m^m mm s^2j s<m ^a^§i g^, ^mo\ siisaf^ ^'■i^e 

g^o^ alSAj^ a =0. 90. -90. 180 " ^ ^Ah >ihg:^^:2f S<y0| Ol^fe 2| 0 ) ^AH 0 ° ^E-i 60 

^sfAl^e [EH21 <i^^^^2j £ 2 01! UEfthCK ^ ^qq o Bho|o|p. ^ 20 Oil 

21oH OjIM MS p =10 ^ (IH a =90 01^ :>121 0 % 01X|&.^ a =0 OIS 7 % Gjffl. 

gi^m^ ^^ms.^ 2i^^m ^^^a^ 5ie ^^s-ta. ee £ 20 ohah^ a =0. 90 ^ [Q] 0 a ^^21 g|o^ uei 
um. m ^ a =-90, 180 ° ^ cm 0 b M2i ^9,^ uEimacK 

0! (7) S ^LH2| ^dlSOll OlgmOl ^s^a^SCHU. a =0. 180 ° ^^^Oil^ 21^^ >ih^^a^XlEf. a = 

± 90 " ^i-^lOllAH^ QH^ t^^Ol SiH, ^ SS2| ^OI^&J t^^^^m^M Oiga^CN ^U|2J 2IS EEgJSS X-jj 

oim ^ 9JiC}^ uEiLHSicf. 

01 mm (7) di cHoH. ^Ajoii 1 jif mmo[:>\\ mm se^oii 4^^0111. ee ^ti ^^^^^ styahiHi x[m &soii chsh ^^a^^ 
sx^^Di^o^ ^^m^a^^cHU n\H\m Lf4-2i ^se m ^ Sisia. 

^Ajoii 1 :qf g^a^iHi ^ois^^ 01 mm ssoiiah2j gj2i2i 20 m A^^^e ^sa^^a. n ^^^^^e-i 

D\ mms\ ^ti ^^&oii 4^2^01 mo\ ^saacK soi 20 m, ^o\ ga¥oitAH ^^^^ a m, 4 /m, e 

1I0\D[ g^e, eg^^^ailAH ^^-^^ 40 nm, 30 nm, 40 nm 0\^C[. nZlH S2J ^01^^=^^ 21 ^^i,^Oil ^^1,^01 

EE 0! Se21 "fOl^Oll QiSHAlE, eSe^ ^01 ^XHthD^ 3aS ^e>6|-SCK 
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s 01 mm (7) m mm m ms\ mui^m oigmoi xi&^^ei 3<y^oii Ji^a ^^m9.^ ^ch 

y,. ^^D\- 4^0)^0^ ^^01- &^^oji aoi^ uidiim S'^:'^ cf^^ si-^asia. 

SE 0! (7) 2j ui^AigM ^Aioii 1 e^shiHi ahs^Qk Aig^£ :h°i ^^011 mm^ giaa. 

01 (7) m ^§ sAi oigsn A^RD[^A\y)\D[o\A[ ms^j ^ch^se-i (^^ss '"»^¥^pi- 
eoooj ) oiiAH aohAH a^a' ^^ojr s^^x-iim SoHah ^^^ai^ih. <i^^t- ^#o^xh oigaF^cK 

5E 0! mm (7) ^^011^ xHai#oi g^acH oigo^sa. oi mm x^E\m^ oiaha ^^oi gaaacK 

ME-iDii^m^^&oiiaey^AhoiE o^agaloi^ (soniAiioi d[d[^a\^ x-ii^bi ^^gs fo^^t^^v m-350j ) 100 

sgi*^:3HAijyi i-oiH^AiAie^^^iHiy?]!^ {x\h[D\o\:)\M M^, i^MS ^^::'^^oi i84j ) 7 etr^, s^ejxf^i 
4.5 m 2} ^ai^ 4=^x1 n\mx[ (£A|y^ ^ai^A^ xii^, ^^ms ^^±m usj ) 0.1 iy i-Dii^Ai-2-H^eM 200 

g^^^e ^i^t.^ m'^m ^eCHI M ^gth ^. 60 1C 1 ^ ei^Al^a. OIOIAH 120 mW/cror S\ 12^^ Oi 

gShOl ^<i^^^t 800 mJ/cm- oj 2Eei^^ ^^A^aHH. 3.5 m 9i xHSISM g^sf^Cf. 

^Ol y>A^§ SAI S^Xl^^El OlSHJ a>Ah ^eSI 5ti:?^AH ^AIOII 6 0\\k\ X]mm 512f ^^0| ^^^^M §^A|^ ^ 

Ah sseoii ^^^Ai^ci. oi:?toiiAi oi ^es ^^fli^^^^^ i-ii^^^^ mm s<y ^^i^^^^^i sa^ 

E.^ ^gaFOI ^D!^m 91 %, ollOl^ 0.3 % 21 Mdl3hMbil0|^ ^M^^OII ^^^^M 20ia. 01 M 

°j s^A^s ^§ SAI s^i°i :h°j £ 21 §^aha. £ 21 oiiah 81 g e mm (7)\ 82 

^ 83 g ^dl SE^ Mei^^ :?I?L^ 84 ^ ¥S 2^. 85 ^ ^SS. 86 ^ ^SS^. 

87 B ^ai SE^ Ma^^^ ¥m 88 B B&B , 89 ^ SIA^ShM U&yia. 

^LnoiiAH §eAi3t|AH m^m ^^^a^^a. n 3Jt^2\ g<M g^^tfo^^Ei ^^^5H£ mmm 2\m ^§ s 

At §xi2i 21^ bHSOl yj^ ^ai^ stsin. se (^s (7)) 21 ^sai-Tii ^si^^^Mi, g£ 



MA\m 1 CHIAH OlgH.^ ^ afOlM A|>^P ^^01l 2i OtAll^^ Sajgo^ 0I¥01XI^ A|^ ( ChOI ^^i Af^A^ 

^1^. V7) m ^xiam. a n^oii ^aioii 6 ohah xii^^t[ ^tinf mmm e ^^shi (6) m ^x\b[^q. d. 
(EH, Ai^°j sai§ ^oi^^ge miy 4^s^^ifoii stsa^iHi ^xiam. @ 01 mm (6) ^ 3 ^<y^oi saie ^01 
^^s^nF ^inahEE^ ^xia^^a. aim^^oii oi (6) m ^x\m §2 ^£::'K ^xia^xi § 

s m^m 100 % ai-in a^oi ss^^^^iak^) ^§ sai §xi mD[ sxi aco siooj ) ^sa^^cn 

u, 92% a^^ 3im ^9JtQ. ctmow m^m s\^^m ^gmsia. s#:?i2f ^ ahoi^ ai^^ ^^21 ^ 

&^eo^xl^ ^^^11:0^ nny a<yoi 01^^ ^^m 0 a^ am, 4-^. 4=^ ^sa^^cK 5e 
0) =0 ^ a^sa. ^ aFoi^ ^^oii M^m ^xim ^2121 ^^oiiah^. 4^^ ^^itchiah (d j[ 0 - eo ^ mx\ 
b 0 2j g:>K)ii pah ^^i^a^xie^, 0 ::'h 70 - 90 ^eoi sj^ dai ^s:?^ ^x-iai e:?F5Htiiaiii saim^ 
:)[ x]o[mQ. mm. 01 mm (6) e aim ^^o\\ ^x\m s^oii^. 4^^ ^^i^oiiAH 0 9\ m^mi cE^a^ ^s:?^ 
^am. 0 70 - 90 * ^eoi £ioi£ g:?hah^ giSia, 



SE 01 (6) M Si^m^ dhOlM Al>i^' ^^Oil y^ai7}|(^) XIISSI liz^l PC (^^MS ^PC-9801N/Ej ) o\\ A[m^ 

n 91^ SAI ^xiohacK =?^m s 22 011 uehhsick §^ m^J\- tf&^am hh^ 4^^ mm9\ 

0 70 - 90 ^501 aoi£. m^D[ mD[o[^ mo\ SAiM^::'f ^§ sai §^xiPh 4=^a2iCK £ 

22 OIIAH 90 g Al&^ohb ^ a^OlM A|>iij. ^m. 91 ^ Al&a^b eii^ AIM, «^ 92 b g (6), 

93 8 Al&ahb ^§ SAI ^§¥01 a. 



^AIOII 7 OIIAH M^m e (7) g ^ 10 cm oi gAf^vgog xh^ ggge M ai 3hS Ul 01 M £f >l °j g 
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°l 50 mm D[ 5\9iQ. 0| WM A S £ 23 Oil UEFtd tihSf ^^Oj S<H ^^ITM 0 " ^ 6^01 SA^ 60 ^ ^ 

mm ^^mo\\ ^^^^o[o\ ^am otgahoi ^^[o\±^ ¥i as mm b m 4^^6^^a. £ 23 oiiAH 100 s 
CIS mm A. 101 g ^BS, 102 ^ e^d gM>tm UEiyta. oig^i 4-^9 am mm b £| ^aioii 1 a 
e^m>ii SE 4 21 ^si-i^iioiiAH m^m sis R, e si^^m £ 24 oii UE^tna. 5e s 24 oiiah^ r=o 

. e =-15 ' ^ Di* m^m 100 % ^safaa. 



^AIOI! 1 3f esm^ll ^ 23 cm. Q^^^M 75 OIH, S 1 Oil UEItii m^M ¥S QlS^^iil ^^S^SP. 

5E 01 ^esj ^E-ISOlg 88 1C 

01 ¥S Qis^:ii oiga^oi ^aioii i oiiah oieti- ^t^j\m oigsfoi h i oi! UEity ^^hq^ 
§ MMmn ^^ai-^ mm (io) e 4=^a^a[:f. 

oidiaFoi mm (io) °i s 1 oii UEfyicK 

01 ^ mmow Q\m, ^aioii i :if m^m^w mm s^oii 4^^0112, ee ^^i^oii ssa^i x^e b^oii am ^ 
^Aioii 1 nf g^ahiHi six^e.^^ ^Qis^^ 01 mm r^owm^ sj^^ 20 >™ a^^^m ^ga^aa. ^01 (a) £f 

^ (b) 21 bl (a/b) :?h 1.5 bH 0\^o\ goi S^CK £ 01 mm SfA^SCHi OieHAHS eSeh ^01 ^XHHhCffe 

SE 01 mm (10) m uhm 400 tJH°j ^oiss oiga^oi ^hga^aci. xi^^^ej c^<m^oii >|oj ^^m^.^ ^ch 
y. ^^¥011 ao!^ n\± "i ^soi &^£i2ia. 

01 (10) m 4 mm oj OhB^Sh Ahon gsfxilg SoHAH ¥2^Ai^C|. 01 SafOI SxIM 

. ^^E^oiiAH as mauH sxi:?F m aoixi &^xi°k «^i^oll SA^afoi ae ^^£Oii [iFdF ^gsHxuH ^x\d[ 
m aoMi 201 ^^eiasiP. 



^Aioii 1 oiiAH ^1^^^^ ^ mm (1) soil 4^x1 Mai 01^ ^^9.^ s^a^sa. irstf^xi 

^^2j i^^^^g o\o[^ mc[. eixH Maioi^^^ 20 ° , Maioi^ nixi 30 hi Meiioi^ xii^^ai-sa. 
01 ^mii^ mm (1) Amioii ^ei^oHAix-ii (xibih:>hoi:^iA^ xii^, mD[^o\ 184) § 3 i,^^ah^ sdioii^Eii^o^Biai 
oim:ni e^cH (souiaiiok^) ;:ji^ m309) m xi-£i<:fj ^skMm mow ^mm 5i:^y^^Mi mm (1) °i 

Oil x-ii^^afacK omow Maioi^ ^ ^^oii aiineH>:£i s^tt ^^^'-e ^^^a^oi ^^ah^ mmm ^2icK 
01 mm2\ e<i^£e £ 27 011 uEitna. £ e no ^ e mm mm. ^m. 111 ^ Maioi^ 

4^X|^^ 112 ^ ¥^ 113 g MaiOl^ Hlxl. 114 ^ M^liOl^ 3Af2|0|CK 

SE 01 ^yA[ mmm ^^Mm sai sx\d[ oisan 91^ Am:>[^My)\Dio\A^ ma (^^ms ^x^^^^ 
pi-6oooj ) 21 ois ^A\ mm^^m oigahoi ^s^x^ls mtw mom ^lhohah m^mm smai^^ah ^^^^ofsck ^ 
^ (ifs°j m&) OIIAH a^^oHs 01 sAisxiBi Hs ai ^A[ mmow sai sxihj 21^ uhsoi dm 



^Aioii 1 owM o\m^ ¥s ui^ti mmm ma\o\\ 1 oiiah oig& s<y:'is oigai-oi a 1 oii UEim^ s^y^a^^ aii^ 
0le.l6^o1 es^i! §M2i m^m r 1 oii uE^tMCh. o\h^ ^^soiiah ai-s ^soich. ^^o^b mm^ 
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SE ^Moii a]SK)i. R^m 4^^0111. 5E 3<y ^^^^^^ ss6^:hi TtB B^o\\ QoWM ^A\m ax^^□l^^^ 
mm 2000 uH^ a^^a. ^aioii 1 eoiiAH ^ ^ ^ih^ ^eift^ ^ sisia. . 



e^^^^ ^xh^^ 200 ef°i Mdioi!^^ 4.0 m ^'^m^ n^a^s ^i.^^ 100 e^^^oit 2,e-c\-t-^m-p-^mm 

0.125 gg^2f E||^£h3t^[0i|g^-3-(3,5-Ci-t-^^-4-6|^^A|IEIiy )-H^niSL-!10!l]0j|& 0.25 

Dm^Q. . 01 ^i.^5H^ JIl^D\D[ 9.^ B51IOIH01I ^SBI-OI 200 'C J)[X\ D[mB[0\ 90 ^Z.^ :[I)&^5f01 g 

^^s^^a. 01 m^m Dimm ^mow mBoin 10 'c mx\ ^^ds^o^ 5 mm o| aimm ^§ai-scf. 
01 M^m Ssfoii^^ 250 ml eoli 50 ^x\o[^Q. olOiAH A\^:)[ ^mm ^ameoii ^^ehchi 
AH giioiiiieiig e^'-^i^a^in. n^a^eiro! 63 mm ei (j^j^) aimb ^^a^aci. 4^^e ^s.^ aim (10 
X 10 cm) m ^ ^^ 2 ^ ^<y:'!Oji Aii^ahoi ^£ 130 **c. ^£ 10 cr/^, bne 5 dH^i szih^ ^ai 2 ^ e^sh 

^ oi¥Ojit^ mmm ^sia. 01 shahqih g^gah^a. 
401 ^#0] m^m s 1 oil UEftHQ. 

^X\^^ SDIS^^ 01 mm S&01|AH°J g^^l^ 20 m A^g^S ^§6|-aEHL|. ^<MOi| ojsu Ag^Ej goj ^XH^ ^eisixi 

01 mm^ oiioi^ ^ ¥:QfMe ^ss^aau, 91.9 %, 28.8 % om. se ^b^mhi si^^m 

^§6^^^C1| ^^£011 £1^5^01 ii^^^a mmX\ d^9Jt€}. 



^^A[m ^§ SAI &xPh 0\mS\ll 91^ A\RD[^MV\D[0\A^ ^Oi ^^Ei (^^MS ""x^o s >.pt_6000j ) Oil AfSSj 

£ 25 . 26 OIIAH 4^ b[2} , ^^a\ ^A[mO\ ^A[^m (c ) Oil ojoH B.D\\ ^^\X\^ SiCf^ 51g ^^2!Q. 

^01 E^gtoii caa^ m^ ^9iat. 



MA\o\\ 8 9\ ^ mm cH^ioiL ^^m^ mm (^^ms '"dii3Tj (^xis^en^iaiioia^^aa^ m oiga^sa. 

01 mms mo\^ 90.2 %. ss<y 63.8 % aa. ai^ a^qh Ah;;i ^m^y mmm §^f^£ 

^t\mx\ afste s^hi 100 % ^ o^01 ss^^^feiAU^) m^sj sai §^xi sxi (^^ms ^ 

LC05100j ) ^SmaCHU. 80 % dhfe 21g ^9JtQ. 



IS. la] 







^AlOll 1 


^AIOII 2 


^AIOII 3 


^AIOII 4 


^AIOII 5 


□ 12^6] 




PC 


PC 


PC 


PC 


PEN 
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gOH 2) 


0.1 gir%M 


CH S 

UA. C=l 


4e ^^%M 


4m if %M 


OH S 


^lilfM (%) 

' — ' — ' ' — 1 -»-H ^3 \ / 


91 0 


91 0 


91 0 


91 0 


89 0 


ollOI^ (%) 


0 3 


0 3 


0 3 


0 4 


0 7 


An- d ( nm ) 


10 


15 


5 


5 


20 




75 


125 


75 

/ w 


75 

1 w 


90 


^ A] 




2.7 


1.7 


2.1 


2.1 


5.3 




153 


145 


104 


102 


70 






1.6 












143 








^ A] 

511 ^ 

S (= — 1 


T500 (%) 


30.3 


30.4 


42.9 


50.1 


15.6 


T1500 (%) 


78 2 


78 0 


46 7 


54 1 


86 4 


T1500/T500 


2 58 


2 57 


1 09 


1 08 


5 54 


^ItH-S (%) 


90 5 


89 9 


88 7 


89 7 


76 6 


oil 01^ (%) 


54 6 


56 9 

WW . w 


49 0 

~w . w 


40 7 

^w . 1 


59 0 

WW * w 


An- d (nm) 


2300 


3700 


1600 


1700 


300001 




38.2 


66.1 


40.2 


40.7 


41 


Tmin (%) 


15.9 


10.8 


0.8 


1.0 


13.1 


e min ) 


22 


7 


60 


60 


5 


Tmax (%) 


44.6 


40.7 


36.2 


43.7 


30.0 


e max ) 


60 


60 


0 


0 


30 



lb] 







^AIOII 6 


^AIOII 7 


^AIOII 10 


bumoii 1 


aiinoii 2 


□ 12 A) 


^:?^^^:q^x^ 1) 


PC 


PC 


PC 


PC 


PC 


^i^^:*! gOH 2) 


4e 


4gg.^%M 


8gg%M 


0-1gg=%M 


63gif%M 


^iD-s (%) 


91.0 


91.0 


91,0 


91.0 




dllOIZS (%) 


0.3 


0.3 


0.3 


0.3 
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75 


75 


100 


75 








2.1 


2.4 


2.7 


1.1 


5 




103 


103 


62 


157 


130 


2Bm ^'ti mm 


























T500 (%) 


55,3 


25.2 


19.4 


89.9 


0.1 


T1^00 (%) 




7fi 1 


R1 6 




0 3 




n Qfi 


D? 

o . 






o 




zyyj . yj 






Q1 n 






AT) 9 


fi? 7 






Q1 Q 


An* d (nm) 


1600 


1900 


2600 


400 






41.0 


40.0 


40 


69.5 




Tmin (%) 


2.3 


8.6 


8.7 


82.2 




9 min ) 


60 


7 


10 


60 




Tmax (%) 


46.1 


50.7 


57.3 


89.5 




e max ) 


0 


60 


60 


0 





1) PC : Mdl^hSLilOIM. PEN : M £1 Oil ^ SO UH^ail 01 ^ . PE : MdlOil^^ 

2) M : Qllg^e^afOIH. P : EhdhS! 

<i^&hAi3i^ :?i^e i^^cK 01 oigmol oii^ah. ^§ sai §xi°i a^oii ^xisfoi A^gl^^^>;,^ aio^^^ jw 

d ^esM o\^m ^ aio. s oidi^^ ^eoii ^^^^e mm^^ A\mm9.^^i aio^^ioi ^cny 

m ^§ SAI &xig ^oim' ^ aicf. 



(57) &^SI 

S^E^ 1. ^:'f^^ I^I^XF^ OI^CHXICJI. ^ LH^Oll DlA-llth a4^°l ^ ^gM i^^^o^H, ^^£011 Hj^S^OI ^:[1^^^£J 

<i^^^aoi ai^a^^. ej ^ss bHs*= ^e. 
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2. m 1 &01I siCHAH. mm r^o\\ §e lhoiiah y\2\ ^^a^i ^<i^6ni, 1^.01 mm^ mm ^^mm 
E^m:n se ^01 0.05 - 40 ei di^§^ ^^soi ^ i^^^ mm mm. 

m^m 3. x-ii 1 soil 9io\M. mm mmo\ la se^>2,v^ na 

0 min < e max ^ S¥ : 
[^^si-Ai la] 

Tmax/Tmi n > 1 .5 

e min > 9 max ^ 3° : 
[^.shAi la] 

{Tmaxx cos(9 min)}/{Tminx cos(9 max)}> 1-5 

[oi:'toitAH ^^mD^ mm r^2\ sdoi oi^^ e c ). m^m^^^ ^ mm^ ^o\\k\s\ 

R r ). EM m^mm Tmin (%). 3 {IH2J ^Al-2| e min ), ajCH^J ^HF^M Tmax (%). Zl 

[[H°f SAl-^^M 9 max ) ^ 0" < 9 < 60 , SEe]- -180'' < R < 180*' 2j g^gj] 

m mm^' ) m m^o[^, ^ q^sg uHS^e. 

4. 1 i.^oii siCHAH, bHi? ^^i?oii ^^sm. £ ^esi 4^^oi LH01IAH mm wmo\ mJi 4^%'^ 

la ^^^^ Ma : 

9 min < 6 max ^ ; 
[4.a|-A| la] 

Tmax/Tmi n > 1.5 

9mln>9max ^ ; 
[4^s^At I la] 

{Tmaxx cos(0 min)}/{Tminx cos(9 max)} > 1.5 

(o^::?iojiA-i ^Ah ^^mD^ mm ss°i ^^o\ o\m^ ^'m e ). ^iikmm Tmin {%). zi toi^ gj 

Ah2| e min ), ma9\ ¥B1-SM Tmax (%), 3 IIH°J ^A^^^^g e max ) ^ 0" < 9 < 60 ^^^] 

e &i-^oh^, &i it^^ tlH§r ^S. 

S^Sf 5. ;y| 1 t^OII 9iO\M, mS 590 nm OljAHSI d|EfQ|OI<:^ 50 nm OjAhoi^ d| zpgg bHl.^ ^M. 

m=?m 6. HI 1 soil 9JiO\M, SOO nm 1500 nm 01|AH£| WmSJi ^ S ^D^mm T500 (%). T1500 (%) 

^ 3^. o\D\ 111 i^l ^^^'■^iM IV : 

[^%'^ III] 
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0.5 < T1500/T500 < 30 



[4=^^^ IV] 



3 % < T500 (%) < 85 % 



LJ-"^6F^. mm mm 



7. Xil 1 SiOiAH. limX[D[ S£| 5hSUI0| M o] , Hi ^SM HHif 



t m ^ 



^ih 8. Xil 1 mow SiCHAH, ^SPIE^Oj ^#aCH ^ ^SM i^^^ HHi>^ ^M. 



=?m 9. Xil 1 SiCHAH.^S Maim^ Ol^0]5! SOI 



£ICH 2^ 



[i i^'^ wm m 



m^m 10. HI 1 t^oii aicHAi. s^o^ oi^cHsi mo\ ^m^o\ si^. ^ ^sg uHif ^s. 
§^1.^ 11. M 1 i>^oii sioiAH. ^um^oi ^sacH 2^^, ^ i^^^ uHir mm, 

12. x-ii 1 i^oii 2ioiA-i. ^ ^^^x[ mmo\ ^ssch 2^^. ^ ^se ii:^^ bHif 



g^f^ 13. iimx\^ oi^cH^i mmm ^or^esi seoii ^^i,^oii □oh 4^^ ^^s^^ 

2<Mi,^^^Mi xii^sin, ^^£oii Hj^a^oi <i^&^^oi ^ifsffe, y ^ae tiHi^ ^e. 



01 



g^ir 15. m 14 soil S^OjAH. 
S0!^£0ia.) 



01 



2<M g§0j|A4. Tg'-50 CO - Tg' 2J 5E oigOj 25 - 70 % 

mm mm9\ xiis^^a. tq' ^ n^xf^ oi^oi^ mm^ ^ai 



S^E^ 16. M 14 soil SiOjAl, 'MDl^^ Ol¥012 ^MOt ^^Hi^''^^^ e}M0^2 2!0tll, ^0| 

xii^^oiiAH o\mm goHM 15 et,^% oieh^ &i ^sm i^^^ mm mm9\ ;gi^g,^a. 

S^l.^ 17. X-ll 14 soil S^CHAH. Il^X[J[ Mdl^^MbllGl^oi ^ ui ipg^ i^^^ bHS ^MHI Xil^^^g. 

18. n^ifM Hi^^am. oichah ^<iiaFb ol^o^xlz). ^^soii 2i^aF0i m ^ig i^^^ 

^=?m 19. xii 1 soil DiJWE, «i i;>^ mm mm^.^ oi^chxi^ ^^.^^i^^ x-iich mm, 
m=?m 20. xi\ 1 soil 01 mm mmD^ ^^^'9.^ oi^oixi^ mm. 



^s 21. xii 20 soil aioiAH , 



r±:OI-ni s 



01 MaiO!^ a^AI- ^S. 



s^s 22. XII 1 soil ^sg i^^^ dHS ^sa 23 gs^^ oi^cHxi^ mm 
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m=?^ 23. ii\ 1 ^^01! :jixhs &i i^^^ mm mm, mm ^ ^^^x\ mm^,^ oi^oixi^ ^s. 

24. i-ii 1 t,^oii Dijw^ ^ am? mmm ^§ sai ^gsoii am m^x[^o\\ mx\b[o\ oi 

¥CHXIfe ^§ SAI S^xl. 

g^i^ 25. ^§ SAt S^xl^ ^HgSGHi CUSH 5!-^Xf^0j| bHxIS ^^Xi-^Oil, H^Xh^ OI¥CH 

xm. LH¥oii mM\^ Q^2\ m =?^m se m^i la iia : 

e min < e max S : 
[>^*|-Ai la] 

Tmax/Tml n > 1 .5 

e min > e max ^ : 

[^m^ I la] 

{Tmaxx cos(0 niin)}/{Tminx cos(9 max)}> 1.5 

[oi:^ioiiAH EM ^^iTif mm h^hi s<!doi oi^^ e r ), n s<ye sisie^^^ m mm^ ^^oiiah^ mm 

R r ). 51:4^^ Sa EM ^^mm Imin (%), H mM^^ e min ). s\Q\^ Tmax (%) , 3 

E[H°I gJAh^lg e max r ) ^ 5^11. 0'' < e < 60 . SE -180'' < R < 180^ 9\ S^^] 

s &}^ai-b sjs^^ ) e 34-soii oj^s^oi ^^^ssi^^&h^oi ^^8^^, &] ^sm mm mmo\ mx\^ ^ 
m SAI sxi. 

S^E"- 26. X-ll 1 E^Oil DIXHS Si ^SM HHl^ ^xlohOI Gj^CHIl^ ^A[m ^§ SAI §x|. 

27. x^l 1 E^-oii :^ixHe ^ ^SM i^^^ bHi^ mmm, ^§ sai §^xi°j ^ ai-oi^ Ai>:igoiiAHOi e^^^ mm 

9.^ ^Ximoi Ol^OiXI^ oiiS SA! §xl. 

^=?m 28. M 1 1^011 :?|XH^ 9J UHS^ SA| Sxl^Sj A^g. 

29. HI 1 i^OII &i i^^fe bHi>^ ^MHJ AIO^^,^ ^eo^o| ^^g. 
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